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The Investigation and Management of the
Small–for–Gestational–Age Fetus
This is the second edition of this guideline. It replaces the first edition which was published in November
2002 under the same title.

Executive Summary of Recommendations

Risk factors for a SGA fetus/neonate
All women should be assessed at booking for risk factors for a SGA fetus/neonate to identify those who
require increased surveillance.

P

Women who have a major risk factor (Odds Ratio [OR] > 2.0) should be referred for serial ultrasound
measurement of fetal size and assessment of wellbeing with umbilical artery Doppler from 26–28
weeks of pregnancy (Appendix 1).

B

Women who have three or more minor risk factors should be referred for uterine artery Doppler at 20–24
weeks of gestation (Appendix 1).

P

Second trimester DS markers have limited predictive accuracy for delivery of a SGA neonate.

B

A low level (< 0.415 MoM) of the first trimester marker PAPP–A should be considered a major risk factor
for delivery of a SGA neonate.

P

In high risk populations uterine artery Doppler at 20–24 weeks of pregnancy has a moderate predictive
value for a severely SGA neonate.

A

In women with an abnormal uterine artery Doppler at 20–24 weeks of pregnancy, subsequent
normalisation of flow velocity indices is still associated with an increased risk of a SGA neonate.
Repeating uterine artery Doppler is therefore of limited value.

C

Women with an abnormal uterine artery Doppler at 20–24 weeks (defined as a pulsatility index [PI]
> 95th centile) and/or notching should be referred for serial ultrasound measurement of fetal size and
assessment of wellbeing with umbilical artery Doppler commencing at 26–28 weeks of pregnancy.

P

Women with a normal uterine artery Doppler do not require serial measurement of fetal size and serial
assessment of wellbeing with umbilical artery Doppler unless they develop specific pregnancy
complications, for example antepartum haemorrhage or hypertension. However, they should be offered
a scan for fetal size and umbilical artery Doppler during the third trimester.

P

Serial ultrasound measurement of fetal size and assessment of wellbeing with umbilical artery Doppler
should be offered in cases of fetal echogenic bowel.

C

Abdominal palpation has limited accuracy for the prediction of a SGA neonate and thus should not be
routinely performed in this context.

C

Serial measurement of symphysis fundal height (SFH) is recommended at each antenatal appointment
from 24 weeks of pregnancy as this improves prediction of a SGA neonate.

B
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SFH should be plotted on a customised chart rather than a population–based chart as this may improve
prediction of a SGA neonate.

P

Women with a single SFH which plots below the 10th centile or serial measurements which demonstrate
slow or static growth by crossing centiles should be referred for ultrasound measurement of fetal size.

P

Women in whom measurement of SFH is inaccurate (for example: BMI > 35, large fibroids, hydramnios)
should be referred for serial assessment of fetal size using ultrasound.

P

Optimum method of diagnosing a SGA fetus and FGR
Fetal abdominal circumference (AC) or estimated fetal weight (EFW) < 10th centile can be used to
diagnose a SGA fetus.

A

Use of a customised fetal weight reference may improve prediction of a SGA neonate and adverse
perinatal outcome. In women having serial assessment of fetal size, use of a customised fetal weight
reference may improve the prediction of normal perinatal outcome.

C

Routine measurement of fetal AC or EFW in the third trimester does not reduce the incidence of a SGA
neonate nor does it improve perinatal outcome. Routine fetal biometry is thus not justified.

A

Change in AC or EFW may improve the prediction of wasting at birth (neonatal morphometric indicators)
and adverse perinatal outcome suggestive of FGR.

C

When using two measurements of AC or EFW to estimate growth velocity, they should be at least
3 weeks apart to minimise false–positive rates for diagnosing FGR. More frequent measurements of
fetal size may be appropriate where birth weight prediction is relevant outside of the context of
diagnosing SGA/FGR.

C

Where the fetal AC or EFW is < 10th centile or there is evidence of reduced growth velocity, women should
be offered serial assessment of fetal size and umbilical artery Doppler.

P

Investigations that are indicated in SGA fetuses
Offer referral for a detailed fetal anatomical survey and uterine artery Doppler by a fetal medicine
specialist if severe SGA is identified at the 18–20 week scan.

C

Karyotyping should be offered in severely SGA fetuses with structural anomalies and in those detected
before 23 weeks of gestation, especially if uterine artery Doppler is normal.

C

Serological screening for congenital cytomegalovirus (CMV) and toxoplasmosis infection should be
offered in severely SGA fetuses.

C

Testing for syphilis and malaria should be considered in high risk populations.

P

Uterine artery Doppler has limited accuracy to predict adverse outcome in SGA fetuses diagnosed
during the third trimester.

C
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Interventions to be considered in the prevention of SGA fetuses/neonates
Antiplatelet agents may be effective in preventing SGA birth in women at high risk of pre-eclampsia
although the effect size is small.

C

In women at high risk of pre-eclampsia, antiplatelet agents should be commenced at, or before, 16
weeks of pregnancy.

A

There is no consistent evidence that dietary modification, progesterone or calcium prevent birth of a
SGA infant. These interventions should not be used for this indication.

A

Interventions to promote smoking cessation may prevent delivery of a SGA infant. The health benefits
of smoking cessation indicate that these interventions should be offered to all women who are pregnant
and smoke.

A

Antithrombotic therapy appears to be a promising therapy for preventing delivery of a SGA infant in
high-risk women. However there is insufficient evidence, especially concerning serious adverse effects,
to recommend its use.

D

Interventions to be considered in the preterm SGA fetus
Women with a SGA fetus between 24+0 and 35+6 weeks of gestation, where delivery is being considered,
should receive a single course of antenatal corticosteroids.

C

Optimal method and frequency of fetal surveillance in SGA
In a high–risk population, the use of umbilical artery Doppler has been shown to reduce perinatal
morbidity and mortality. Umbilical artery Doppler should be the primary surveillance tool in the
SGA fetus.

A

When umbilical artery Doppler flow indices are normal it is reasonable to repeat surveillance every
14 days.

B

More frequent Doppler surveillance may be appropriate in a severely SGA fetus.

P

When umbilical artery Doppler flow indices are abnormal (pulsatility or resistance index > +2 SDs above
mean for gestational age) and delivery is not indicated repeat surveillance twice weekly in fetuses with
end–diastolic velocities present and daily in fetuses with absent/reversed end–diastolic frequencies.

P

CTG should not be used as the only form of surveillance in SGA fetuses.

A

Interpretation of the CTG should be based on short term fetal heart rate variation from computerised
analysis.

A

Ultrasound assessment of amniotic fluid volume should not be used as the only form of surveillance in
SGA fetuses.

P

Interpretation of amniotic fluid volume should be based on single deepest vertical pocket.

A

Biophysical profile should not be used for fetal surveillance in preterm SGA fetuses.

A
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In the preterm SGA fetus, middle cerebral artery (MCA) Doppler has limited accuracy to predict
acidaemia and adverse outcome and should not be used to time delivery.

B

In the term SGA fetus with normal umbilical artery Doppler, an abnormal middle cerebral artery Doppler
(PI < 5th centile) has moderate predictive value for acidosis at birth and should be used to time delivery.

C

Ductus venosus Doppler has moderate predictive value for acidaemia and adverse outcome.

A

Ductus venosus Doppler should be used for surveillance in the preterm SGA fetus with abnormal
umbilical artery Doppler and used to time delivery.

P

The optimal gestation to deliver the SGA fetus
In the preterm SGA fetus with umbilical artery AREDV detected prior to 32 weeks of gestation, delivery
is recommended when DV Doppler becomes abnormal or UV pulsations appear, provided the fetus is
considered viable and after completion of steroids. Even when venous Doppler is normal, delivery is
recommended by 32 weeks of gestation and should be considered between 30–32 weeks of gestation.

P

If MCA Doppler is abnormal, delivery should be recommended no later than 37 weeks of gestation.

C

In the SGA fetus detected after 32 weeks of gestation with an abnormal umbilical artery Doppler,
delivery no later than 37 weeks of gestation is recommended.

P

In the SGA fetus detected after 32 weeks of gestation with normal umbilical artery Doppler, a senior
obstetrician should be involved in determining the timing and mode of birth of these pregnancies.
Delivery should be offered at 37 weeks of gestation.

A

How the SGA fetus should be delivered
In the SGA fetus with umbilical artery AREDV delivery by caesarean section is recommended.

P

In the SGA fetus with normal umbilical artery Doppler or with abnormal umbilical artery PI but
end–diastolic velocities present, induction of labour can be offered but rates of emergency caesarean
section are increased and continuous fetal heart rate monitoring is recommended from the onset of
uterine contractions.

B

Early admission is recommended in women in spontaneous labour with a SGA fetus in order to instigate
continuous fetal heart rate monitoring.

P

1.

Purpose and scope

The purpose of this guideline is to provide advice that is based on the best evidence where available in order
to guide clinicians, regarding the investigation and management of the small–for–gestational age (SGA) fetus.
The guideline reviews the risk factors for a SGA fetus and provides recommendations regarding screening,
diagnosis and management, including fetal monitoring and delivery.

1.1 Population and setting
Unselected pregnant women in community settings.
High-risk women (calculated on the basis of past obstetric history, current medical disorders or ultrasound
diagnosis) in the hospital setting.
The guideline does not address multiple pregnancies or pregnancies with fetal abnormalities.
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1.2. Interventions to be studied
Comparison of modalities to screen for and diagnose a SGA fetus.
Comparison of modalities to monitor a SGA fetus.

2.

Definitions

Small–for–gestational age (SGA) refers to an infant born with a birth weight less than the 10th centile.
Historically SGA birth has been defined using population centiles. But, the use of centiles customised for
maternal characteristics (maternal height, weight, parity and ethnic group) as well as gestational age at
delivery and infant sex, identifies small babies at higher risk of morbidity and mortality than those identified
by population centiles.1–2 With respect to the fetus, definitions of SGA birth and severe SGA vary. For the
purposes of this guideline, SGA birth is defined as an estimated fetal weight (EFW) or abdominal
circumference (AC) less than the 10th centile and severe SGA as an EFW or AC less than the 3rd centile.3 Other
definitions will be discussed where relevant.
Fetal growth restriction (FGR) is not synonymous with SGA. Some, but not all, growth restricted
fetuses/infants are SGA while 50–70% of SGA fetuses are constitutionally small, with fetal growth appropriate
for maternal size and ethnicity.4 The likelihood of FGR is higher in severe SGA infants. Growth restriction
implies a pathological restriction of the genetic growth potential. As a result, growth restricted fetuses may
manifest evidence of fetal compromise (abnormal Doppler studies, reduced liquor volume). Low birth weight
(LBW) refers to an infant with a birth weight < 2500 g.
As some of the definitions used in the published literature vary, or as in the case of FGR, can be used
inappropriately, further clarification is given where necessary throughout the guideline when referring to
the evidence.

3.

Background

Small fetuses are divided into normal (constitutionally) small, non–placenta mediated growth restriction, for
example; structural or chromosomal anomaly, inborn errors of metabolism and fetal infection, and placenta
mediated growth restriction. Maternal factors can affect placental transfer of nutrients, for example; low
pre–pregnancy weight, under nutrition, substance abuse or severe anaemia. Medical conditions can affect
placental implantation and vasculature and hence transfer, for example; pre-eclampsia, autoimmune disease,
thrombophilias, renal disease, diabetes and essential hypertension.
As a group, structurally normal SGA fetuses are at increased risk of perinatal mortality and morbidity but most
adverse outcomes are concentrated in the growth restricted group. Several studies have shown that neonates
defined as SGA by population–based birthweight centiles but not customised centiles are not at increased risk
of perinatal morbidity or mortality.1,2,5
Clinical examination is a method of screening for fetal size, but is unreliable in detecting SGA fetuses.
Diagnosis of a SGA fetus usually relies on ultrasound measurement of fetal abdominal circumference or
estimation of fetal weight. Management of the SGA fetus is directed at timely delivery. A number of
surveillance tests are available, including cardiotocography, Doppler and ultrasound to assess biophysical
activity but there is controversy about which test or combination of tests should be used to time delivery,
especially in the fetus.

4.

Identification and assessment of evidence

This guideline was developed in accordance with standard methodology for producing RCOG Green–top
Guidelines. Medline, Pubmed, all EBM reviews (Cochrane CRCT, Cochrane database of Systematic Reviews,
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methodology register, ACP journal club, DARE HTA, Maternity and Infant Care), EMBASE and TRIP were
searched for relevant randomised controlled trials (RCTs), systematic reviews, meta–analyses and cohort
studies. The search was restricted to articles published between 2002 and September 2011. Search words
included ‘fetal growth retardation’, ‘fetal growth restriction’, ‘infant, small for gestational age’, including all
relevant Medical Subject Heading (MeSH) terms.The search was limited to humans and the English language.

5.

What are the risk factors for a SGA fetus/neonate? What is the optimum method of
screening for the SGA fetus/neonate and care of “at risk” pregnancies?

Methods employed in the first and second trimesters, to predict the likelihood of a SGA fetus/neonate include:
medical and obstetric history and examination, maternal serum screening and uterine artery Doppler.
Methods of screening for the SGA fetus/neonate in the second and third trimester are abdominal palpation
and measurement of symphysis fundal height (SFH) (including customised charts).

5.1 History
All women should be assessed at booking for risk factors for a SGA fetus/neonate to identify those who
require increased surveillance.

P

Women who have a major risk factor (Odds Ratio [OR] > 2.0) should be referred for serial ultrasound
measurement of fetal size and assessment of wellbeing with umbilical artery Doppler from 26–28
weeks of pregnancy (Appendix 1).

B

Women who have three or more minor risk factors should be referred for uterine artery Doppler at 20–24
weeks of gestation (Appendix 1).

P

A table of risk factors and associated odds ratios (ORs) for the birth of a SGA neonate, where evidence is
consistent and not affected by adjustment for confounders, is presented in Appendix 1. It is acknowledged
that other risk factors may need to be considered on an individual basis.
Women that have previously had a SGA neonate have at least a twofold increased risk of a subsequent SGA
neonate.6–8 The risk is increased further after two SGA births.7 Classification of prior infant birthweight is best
done using customised centiles.1–2 This can be done using computer software that can be downloaded from the
internet.9 Women with a prior history of other placenta–mediated diseases are also at increased risk of a
subsequent SGA neonate.This includes prior pre-eclampsia8 and prior stillbirth,7 and in particular those with a
history of previous preterm unexplained stillbirth, due to the association with FGR.10 While termination of
pregnancy is not a risk factor for a SGA infant,11 the evidence regarding recurrent miscarriage is inconsistent.12,13
Maternal medical conditions associated with an increased risk of a SGA neonate are diabetes with vascular
disease,14 moderate and severe renal impairment (especially when associated with hypertension),15
antiphospholipid syndrome16 and chronic hypertension.17 Systemic lupus erythematosus18 and certain types
of congenital heart disease, in particular cyanotic congenital heart disease, are associated with increased
likelihood of a SGA neonate but there are no papers reporting ORs.19 The risk will therefore need to be
assessed on an individual basis. The evidence for an association with asthma, thyroid disease, inflammatory
bowel disease and depression is less convincing. Studies report a weak or non–significant association with
LBW but do not differentiate between the effect on SGA and preterm birth, and with confidence intervals
[CIs] often crossing one. Therefore, if uncomplicated and adequately treated, these are not considered to be
risk factors for a SGA fetus.20,21
Maternal risk factors associated with an increased risk of a SGA neonate are maternal age ≥ 35 years, with a
further increase in those ≥ 40 years old,22 African American23 or Indian/Asian ethnicity,2,24 nulliparity,25 social
deprivation,26 unmarried status,27 body mass index (BMI) < 20,28–30 BMI > 25,28,29 maternal SGA,31 daily vigorous
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exercise,32 a short (< 6 months) or long (> 60 months) inter–pregnancy interval33 and heavy vaginal bleeding
during the first trimester.34 The effect of some of these risk factors is reduced once adjusted for other
associated factors and thus they are not included in Appendix 1. Maternal exposure to domestic violence
during pregnancy has been shown in a systematic review to be associated with low birth weight (Adjusted
OR [AOR] 1.53, 95% CI 1.28–1.82).35 Low maternal weight gain has been shown to be associated with a SGA
infant in a preterm population (OR 4.9, 95% CI 1.9–12.6)13 but it is no longer recommended that women are
routinely weighed during pregnancy.36
Several maternal exposures have a seemingly causative relationship with a SGA infant, including moderate
alcohol intake,37 drug use (with cocaine use during pregnancy being the most significant)38 and cigarette
smoking.39 The effects of smoking are dose dependent.29
Other risk factors are maternal caffeine consumption ≥ 300 mg per day in the third trimester40 and a low fruit
intake pre–pregnancy, while a high green leafy vegetable intake pre–pregnancy has been reported to be protective
(AOR 0.44, 95% CI 0.24–0.81).32 Singleton pregnancies following IVF are also a risk factor for a SGA fetus.41
Changing paternity has been associated with an increased risk of a SGA infant,42 although a recent
systematic review demonstrated inconclusive evidence.43 A paternal history of SGA birth is a risk
factor for a SGA fetus.44

Evidence
level 3

There is insufficient evidence to determine how risk factors relate to each other in the individual woman and
consequently how these risk factors should be managed. This includes abnormal maternal Down syndrome
serum markers (see below). Further evidence may become available from the SCOPE study.45 This guideline
has therefore categorized risk factors into major and minor based on published ORs for the birth of a SGA
neonate. Major risk factors (OR > 2.0) should prompt referral for serial ultrasound measurement of fetal size
and assessment of wellbeing with umbilical artery Doppler. The presence of multiple minor risk factors is
likely to constitute a significant risk for the birth of a SGA neonate and there is a rationale for further screening
using uterine artery Doppler at 20 weeks (see below).

5.2 Biochemical markers used for Down Syndrome (DS) Screening
Second trimester DS markers have limited predictive accuracy for delivery of a SGA neonate.

B

A low level (< 0.415 MoM) of the first trimester marker PAPP–A should be considered a major risk factor
for delivery of a SGA neonate.

P

Due to their placental origin, several biochemical markers have been investigated as screening tests for a
SGA fetus.
Two systematic reviews found low predictive accuracy for alpha fetoprotein (AFP) (> 2.5 MoM or
< 0.25 MoM), elevated hCG (> 3.0 MoM) and inhibin A (≥ 2.0 MoM), low unconjugated estriol (< 0.5
MoM) and the combined triple test to predict a SGA fetus.46,47 One review found methodological and
reporting limitations in all studies, resulting in great heterogeneity, concluding that serum markers
were only useful as a means of contributing to the overall assessment of risk for a pregnancy.47

Evidence
level
1+/2+

In women with elevated AFP, there is no evidence that increased fetal surveillance has any benefit.48
Similarly, there is a lack of evidence for the use of aspirin in women with raised hCG.49

Evidence
level 3

In a large series of 49 801 women at 11+0 to 13+6 weeks, low PAPP–A (but not beta HCG) was inversely
associated with risk of being SGA. Using a 5th centile (0.415 MoM) cut off, ORs for A SGA infant (birthweight
< 10th centile) and severe SGA (birthweight < 3rd centile) were 2.7 and 3.66 respectively.50 A systematic review
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found that an unexplained low first trimester PAPP–A (< 0.4 MoM) and/or a low hCG (< 0.5 MoM) were
associated with an increased frequency of adverse obstetrical outcome including a SGA infant.47
There is some evidence that addition of fetal size at 18–20 weeks of gestation or fetal growth
between 11–14 and 18–20 weeks of gestation to first trimester serum markers improves prediction
of a SGA infant.51,52 However, different ultrasound parameters have been used and it is unclear what
combination provides optimum prediction.

Evidence
level 2+

5.3 Uterine artery Doppler
In high risk populations uterine artery Doppler at 20–24 weeks of pregnancy has a moderate predictive
value for a severely SGA neonate.

A

In women with an abnormal uterine artery Doppler at 20–24 weeks of pregnancy, subsequent
normalisation of flow velocity indices is still associated with an increased risk of a SGA neonate.
Repeating uterine artery Doppler is therefore of limited value.

C

Women with an abnormal uterine artery Doppler at 20–24 weeks (defined as a pulsatility index [PI]
> 95th centile) and/or notching should be referred for serial ultrasound measurement of fetal size and
assessment of wellbeing with umbilical artery Doppler commencing at 26–28 weeks of pregnancy.

P

Women with a normal uterine artery Doppler do not require serial measurement of fetal size and serial
assessment of wellbeing with umbilical artery Doppler unless they develop specific pregnancy
complications, for example antepartum haemorrhage or hypertension. However, they should be offered
a scan for fetal size and umbilical artery Doppler during the third trimester.

P

SGA birth, particularly when severe (birth weight < 3rd centile) or necessitating delivery < 36 weeks of gestation,
is characterised by failure of trophoblast invasion of the myometrial uterine spiral arteries and reduced
uteroplacental blood flow. Non–pregnant and first trimester artery blood flow velocity waveforms are associated
with low end–diastolic velocities and an early diastolic notch. Persistent notching or abnormal flow velocity ratios
after 24 weeks of gestation are associated with inadequate trophoblast invasion of the myometrial spiral arteries.53
However reduced endovascular trophoblast invasion of decidual spiral arteries has been associated with the same
waveform abnormalities as early as 10–14 weeks of pregnancy.54

A systematic review and meta–analysis summarised the results from 61 studies testing 41 131 pregnant women
with uterine artery Doppler (in both first and second trimesters) and assessed the value of different Doppler
flow velocity indices.55 SGA birth in low risk patients was best predicted by an increased pulsatility index (PI)
(defined as > 95th centile) with diastolic notching (positive likelihood ratio [LR+] 9.1, 95% CI 5.0–16.7; negative
likelihood ratio [LR–] 0.89, 95% CI 0.85–0.93). Severe SGA (birthweight < 5th or < 3rd centile) in low risk
populations was best predicted in the second trimester by an increased PI (LR+ 13.7, 95% CI 10.3–16.9; LR–
0.34, 95% CI 0.23–0.48) or an increased PI with notching (LR+ 14.6, 95% CI 7.8–26.3; LR– 0.78, 95% CI
0.68–0.87). Uterine artery Doppler to predict a SGA infant in high risk populations overall showed low
predictive characteristics; an increased PI or notching in the second trimester best predicted a SGA infant (LR+
3.6, 95% CI 2.0–5.1; LR– 0.40, 95% CI 0.14–0.65). Prediction of severe SGA showed moderate utility with the
best prediction by a resistance index (> 0.58 or > 90th centile) and notching in the second trimester (LR+ 10.9,
95% CI 10.4–11.4; LR– 0.20, 95% CI 0.14–0.26). Although first trimester uterine artery Doppler studies suggest
a high specificity (91–96%) and high negative predictive values (91–99%), the low sensitivity (12–25%) for a
SGA neonate suggest early screening cannot be recommended on current evidence.55
There were three studies included in this review that looked at prediction of early onset SGA, all
of which were in low risk/unselected populations.55 Increased PI in the second trimester has been
shown to be predictive of delivery of a SGA fetus < 34 weeks in two studies (LR+ 13.7, 95% CI
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11.3–16.7; LR– 0.37, 95% CI 0.27–0.52) and < 32 weeks in one study (LR+ 14.6, 95% CI 11.5–18.7;
LR– 0.31 0.18–0.53).

Evidence
level 1

In approximately 60% of cases with abnormal uterine artery Doppler at 20–22 weeks of gestation, PI remains
increased at 26–28 weeks.56 This group had the highest risk of a SGA infant (32%) compared to control women
with normal Doppler at 20–22 weeks of gestation (1%). However, even when uterine artery PI normalised by 26–28
weeks of gestation, the incidence of a SGA infant was higher than in controls (9.5%).Thus at present the evidence
suggests that repeating uterine artery Doppler later in the second trimester appears to be of limited value.
A systematic review assessing the effects on pregnancy outcome of routine utero–placental
Doppler ultrasound in the second trimester showed no benefit to mother or baby. However this
review included only two studies involving 4993 participants and women were all low risk for
hypertensive disorders.57

Evidence
level 1++

The combination of uterine artery Doppler and maternal serum markers has been shown in
case–control and cohort studies to have an improved predictive ability for the SGA neonate, although
predictive values are still poor.58–60 Use of combination testing in the second trimester appears to predict
adverse outcome related to placental insufficiency more effectively than first trimester screening.61

Evidence
level 2+

The developers’ interpretation of the evidence relating to uterine artery Doppler screening is that the LR– is
insufficient to negate the risk associated with a major risk factor for a SGA neonate. In these women we would
not recommend uterine artery Doppler, as it would not change care.They should be offered serial assessment
of fetal size and umbilical artery Doppler from 26–28 weeks of pregnancy. For women with multiple minor
risk factors, the developers consider there to be value in uterine artery Doppler screening at 20–24 weeks of
pregnancy, with the institution of serial assessment of fetal size and umbilical artery Doppler from 26–28
weeks of pregnancy in those with an abnormal result, given the LR+. In those with a normal result there may
still be value in a single assessment of fetal size and umbilical artery Doppler during the third trimester.

5.4 Fetal echogenic bowel
Serial ultrasound measurement of fetal size and assessment of wellbeing with umbilical artery Doppler
should be offered in cases of fetal echogenic bowel.

C

Fetal echogenic bowel has been shown to be independently associated with a SGA neonate (AOR 2.1, 95% CI
1.5–2.9) and fetal demise (AOR 9.6, 95% CI 5.8–15.9).62 Serial measurements of fetal size and umbilical artery
Doppler is indicated following confirmation of echogenic bowel.
An algorithm to assist in the screening of the SGA fetus is provided in Appendix 2. Risk should be assessed at
booking and then reassessed at 20–24 weeks in the light of additional screening information, for example;
Down syndrome markers, 18–20 week fetal anomaly scan. Several pregnancy complications (pre-eclampsia,7,17
pregnancy–induced hypertension,17 unexplained antepartum haemorrhage46 and abruption63) increase the
risk of a SGA neonate and are indications for serial assessment of fetal size and umbilical artery Doppler.

5.5 Clinical examination
Abdominal palpation has limited accuracy for the prediction of a SGA neonate and thus should not be
routinely performed in this context.

C

Serial measurement of symphysis fundal height (SFH) is recommended at each antenatal appointment
from 24 weeks of pregnancy as this improves prediction of a SGA neonate.

B

SFH should be plotted on a customised chart rather than a population–based chart as this may improve
prediction of a SGA neonate.

P
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Women with a single SFH which plots below the 10th centile or serial measurements which demonstrate
slow or static growth by crossing centiles should be referred for ultrasound measurement of fetal size.

P

Women in whom measurement of SFH is inaccurate (for example: BMI > 35, large fibroids, hydramnios)
should be referred for serial assessment of fetal size using ultrasound.

P

Cohort and case–control studies performed in low risk populations have consistently shown
abdominal palpation to be of limited accuracy in the detection of a SGA neonate (sensitivity
19–21%, specificity 98%) and severely SGA neonate (< 2.3rd centile, sensitivity 28%).65,66 In mixed
risk populations, the sensitivity increases to 32–44%.67,68 In high risk populations sensitivity is
reported as 37% for a SGA neonate and 53% for severe SGA.65

Evidence
level 2+

SFH should be measured from the fundus (variable point) to the symphysis pubis (fixed point) with the cm
values hidden from the examiner.68 Measurements should be plotted on a customised centile chart (see
below). Women with a single SFH which plots below the 10th centile or serial measurements which
demonstrate slow or static growth (i.e. they cross centiles in a downward direction) should be referred for
further investigation (Appendix 3). There is no evidence to determine the number of centiles to be crossed
to prompt referral.
A recent systematic review of five studies highlighted the wide variation of predictive accuracy of
SFH measurement for a SGA infant.69 Although early studies reported sensitivities of 56–86% and
specificities of 80–93% for SFH detection of a SGA neonate,70–72 a large study of 2941 women
reported SFH to be less predictive with a sensitivity of 27% and specificity of 88% (LR+ 2.22, 95%
CI 1.77–2.78; LR– 0.83, 95% CI 0.77–0.90).73 Maternal obesity, abnormal fetal lie, large fibroids,
hydramnios and fetal head engagement contribute to the limited predictive accuracy of SFH
measurement. SFH is associated with significant intra– and inter–observer variation69,74 and serial
measurement may improve predictive accuracy.75

Evidence
level 2++

The impact on perinatal outcome of measuring SFH is uncertain.A systematic review found only one trial with
1639 women which showed that SFH measurement did not improve any of the perinatal outcomes measured.76
A customised SFH chart is adjusted for maternal characteristics (maternal height, weight, parity and ethnic group).
Calculation of customised centiles requires computer software that can be downloaded from the Internet.9
No trials were identified that compared customised with non–customised SFH charts and thus
evidence for their effectiveness on outcomes such as perinatal morbidity/mortality is lacking.
However observational studies suggest that customised SFH charts may improve the detection of a
SGA neonate. In one study, use of customised charts, with referral when a single SFH measurement
fell below the 10th centile or the last two measurements were above 10th centile but the slope was
flatter than the 10th centile line, resulted in improved sensitivity for a SGA neonate (48% versus 29%,
OR 2.2, 95% CI 1.1–4.5) compared to abdominal palpation.77 Use of customised charts was also
associated with fewer referrals for investigation and fewer admissions. An audit from the West
Midlands also showed that use of customised SFH charts detected 36% of SGA neonates compared
with only 16% when customised charts were not used.78

6.

Evidence
level 3

What is the optimum method of diagnosing a SGA fetus and FGR?

Fetal abdominal circumference (AC) or estimated fetal weight (EFW) < 10th centile can be used to
diagnose a SGA fetus.
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Use of a customised fetal weight reference may improve prediction of a SGA neonate and adverse
perinatal outcome. In women having serial assessment of fetal size, use of a customised fetal weight
reference may improve the prediction of normal perinatal outcome.

C

Routine measurement of fetal AC or EFW in the third trimester does not reduce the incidence of a SGA
neonate nor does it improve perinatal outcome. Routine fetal biometry is thus not justified.

A

Change in AC or EFW may improve the prediction of wasting at birth (neonatal morphometric indicators)
and adverse perinatal outcome suggestive of FGR.

C

When using two measurements of AC or EFW to estimate growth velocity, they should be at least
3 weeks apart to minimise false–positive rates for diagnosing FGR. More frequent measurements of
fetal size may be appropriate where birth weight prediction is relevant outside of the context of
diagnosing SGA/FGR.

C

Where the fetal AC or EFW is < 10th centile or there is evidence of reduced growth velocity, women should
be offered serial assessment of fetal size and umbilical artery Doppler (see Section 7).

P

6.1 Ultrasound biometry
Two systematic reviews have assessed the accuracy of ultrasound biometric measures, both as individual
measures, as ratios, and combined (as the EFW).3,79 Use of the 10th centile had better sensitivities and
specificities than other commonly used centiles.66 In a low risk population sensitivity varies from 0–10% and
specificity 66–99% for any parameter. In a high risk population, fetal AC < 10th centile had sensitivity ranging
from 72.9–94.5% and specificity 50.6–83.8%. For EFW < 10th centile, sensitivity was 33.3–89.2% and specificity
53.7–90.9%.3,79 Meta–analysis was not performed in these systematic reviews due to the considerable clinical
and methodological heterogeneity within the included papers. The potential advantage of EFW is that
customised standards exist and accuracy can more easily be determined against birthweight.
A retrospective study has shown that among high risk patients, EFW and AC < 10th centile within
21 days of delivery better predicted a SGA infant than AC < 10th centile (80% versus 49%, OR 4.26,
95% CI 1.94–9.16).80 Adverse perinatal outcome was also highest when both measures were
< 10th centile.80 Kayem et al.81 found that measurement of AC in low risk women at term was a
better predictor of birth weight ≤ 2.5 kg than a single measurement of SFH (LR+ 9.9 versus 7.1,
LR– 0.5 versus 0.6).

Evidence
level 2++

Several studies have compared various formulae for estimating fetal weight in unselected patients.
A prospective study compared 35 different formulae and found that most are relatively accurate at
predicting birth weight up to 3500 g.82 Another study found the Shepard and Aoki formulae to have
the best intraclass correlation coefficient, with EFW showing the smallest mean difference from
actual birth weight.83 Although formulae have been developed for SGA fetuses, there is little
evidence that accurate prediction of weight is substantially improved84,85 and in this population the
Hadlock formula86 may be most appropriate to use.

Evidence
level 2–

There is no evidence to recommend one specific method of measuring AC (directly or derived from
abdominal diameters) nor which centile chart to use. The centile charts produced by Chitty et al.87 were
optimally constructed and are widely used.
The same maternal characteristics (maternal height, weight, parity and ethnic group) that affect
birth weight affect fetal biometric measures and fetal weight gain,88,89 providing a rationale for the
use of a customised AC or EFW chart.9 A customised EFW < 10th centile is predictive of a SGA
neonate (sensitivity 68%, specificity 89%).90 Use of customised fetal weight centiles to define SGA
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has also been shown to improve the prediction of adverse prenatal outcome;90,91 OR of adverse
outcomes (stillbirths, neonatal deaths, referral to higher level or special care unit or Apgar score <
7 at 5 minutes) for SGA neonates versus those not SGA was 1.59 (95% CI 1.53–1.66) for the
non–customised fetal weight reference compared with 2.84 (95% CI 2.71–2.99) for the customised
reference.90 Prediction of perinatal mortality was also improved by the customised reference (OR
3.65, 95% CI 3.40–3.92 versus OR 1.77, 95% CI 1.65–1.89).91 A further study demonstrated that
individual growth trajectories of low risk fetuses with normal outcome were less likely to cross
below the 10th centile for fetal weight when using customised reference standards than when
unadjusted standards were used.92 However, no trials were identified that compared customised
with non–customised EFW chartsp.

Evidence
level 3

A meta–analysis, including eight trials comprising 27 024 women, found no evidence that routine
fetal biometry (with or without assessment of amniotic fluid volume and placental grade) after
24 weeks of pregnancy improved perinatal outcome in a low risk population (SGA neonate relative
risk [RR] 0.98, 95% CI 0.74–1.28; perinatal mortality RR 0.94, 95% CI 0.55–1.61).93 The timing and
content of the ultrasound scan varied substantially between studies and the authors noted high
heterogeneity between studies in the reduction of the risk of a SGA neonate, mainly due to the
findings of one study in which routine estimation of fetal weight, amniotic fluid volume and
placental grading at 30–32 and 36–37 weeks of gestation was shown to result in the birth of fewer
SGA neonates (10.4% versus 6.9%, RR 0.67, 95% CI 0.50–0.89).94

Evidence
level 1+

The change in fetal size between two time points is a direct measure of fetal growth and hence
serial measurement of AC or EFW (growth velocities) should allow the diagnosis of FGR. However
the optimal method of using serial ultrasound measurements is not clear. Although ‘eyeballing’ a
chart of individual AC or EFW measurements may give an impression of FGR a more objective
definition requires establishment of growth rate standards from longitudinally collected data.
Several standards have been reported,95,96 including conditional centiles for fetal growth,97 although
none has been adopted in clinical practice. Reported mean growth rates for AC and EFW after
30 weeks of gestation are 10 mm/14 days and 200 g/14 days although greater variation exists in the
lower limits (reflecting the methods used to derive the standard deviation [SD]).98 However a
change in AC of < 5mm over 14 days is suggestive of FGR.95 In a high risk population, identified as
being SGA, Chang et al.99,100 showed that a change in AC or EFW (defined as a change in SD score of
≥ –1.5) were better predictors of wasting at birth (ponderal index, mid–arm circumference/head
circumference ratio or subscapular skinfold thickness < 2 SD below mean) and adverse perinatal
outcome than the final AC or EFW before delivery.

Evidence
level 2+

Mongelli et al.101 used a mathematical model to estimate the impact of time interval between
examinations on the false positive rates for FGR (defined as no apparent growth in fetal AC between
two consecutive examinations). When the initial scan was performed at 32 weeks of gestation, the
false positive rates were 30.8%, 16.9%, 8.1% and 3.2% for intervals of 1,2,3 and 4 weeks respectively.
False positive rates were higher when the first scan was performed at 36 weeks of gestation (34.4%,
22.1%, 12.7%, 6.9% respectively).These findings suggest that if two measurements are to be used to
estimate velocity, they should be a minimum of 3 weeks apart to minimise false–positive rates for
diagnosing FGR.This recommendation does not preclude more frequent ultrasound measurements
of AC/EFW to predict fetal size at birth but rather indicates which measurements should be used
to interpret growth.

Evidence
level 3

6.2 Biophysical tests
Biophysical tests, including amniotic fluid volume, cardiotocography (CTG) and biophysical scoring are poor
at diagnosing a small or growth restricted fetus.102–104 A systematic review of the accuracy of umbilical artery
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Doppler in a high–risk population to diagnose a SGA neonate has shown moderate accuracy (LR+ 3.76, 95%
CI 2.96–4.76; LR– 0.52, 95% CI 0.45–0.61).105

7.

What investigations are indicated in SGA fetuses?

Offer a referral for a detailed fetal anatomical survey and uterine artery Doppler by a fetal medicine
specialist if severe SGA is identified at the 18–20 week scan.

C

Karyotyping should be offered in severely SGA fetuses with structural anomalies and in those detected
before 23 weeks of gestation, especially if uterine artery Doppler is normal.

C

Serological screening for congenital cytomegalovirus (CMV) and toxoplasmosis infection should be
offered in severe SGA.

C

Testing for syphilis and malaria should be considered in high risk populations.

P

Uterine artery Doppler has limited accuracy to predict adverse outcome in SGA fetuses diagnosed
during the third trimester.

C

In severe SGA, the incidence of chromosomal abnormalities has been reported to be as high as
19%.104 Triploidy was the most common chromosomal defect in fetuses referred before 26 weeks of
gestation and trisomy 18 in those referred thereafter. Within this population, the risk of aneuploidy
was found to be higher in fetuses with a structural abnormality, a normal amniotic fluid volume, a
higher head circumference/AC ratio or a normal uterine artery Doppler.106,107 One small study
suggested that, in severely SGA fetuses, the rate of aneuploidy was 20% in fetuses presenting before
23 weeks of gestation, irrespective of the presence of structural anomalies, compared with 0% in
fetuses presenting between 23–29 weeks of gestation.107

Evidence
level 2+

Fetal infections are responsible for up to 5% of SGA fetuses.108 The most common pathogens are reported to
be cytomegalovirus (CMV), toxoplasmosis, malaria and syphilis,108 although a recent multicentre study found
no association between congenital toxoplasmosis and incidence of a SGA infant.109 Malaria is a significant
cause of preterm birth and LBW worldwide and it should be considered in those from, or who have travelled
in, endemic areas.110
The predictive value of uterine artery Doppler in SGA fetuses diagnosed during the third trimester
is unclear and no systematic reviews on this topic were identified in the literature search for
this guideline. Severi et al.111 found that uterine artery RI > 0.50 and bilateral notching were
independently associated with emergency caesarean section in this population (OR 5.0, 95% CI
2.0–12.4; OR 12.2, 95% CI 2.0–74.3 respectively). Other studies have suggested that uterine artery
Doppler has no predictive value.112,113

8.

Evidence
level 2+

What interventions should be considered in the prevention of SGA fetuses/neonates?

Antiplatelet agents may be effective in preventing SGA birth in women at high risk of pre-eclampsia
although the effect size is small.

C

In women at high risk of pre-eclampsia, antiplatelet agents should be commenced at, or before, 16 weeks
of pregnancy.

A

There is no consistent evidence that dietary modification, progesterone or calcium prevent birth of a
SGA infant. These interventions should not be used for this indication.

A
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Interventions to promote smoking cessation may prevent delivery of a SGA infant. The health benefits of
smoking cessation indicate that these interventions should be offered to all women who are pregnant
and smoke.

A

Antithrombotic therapy appears to be a promising therapy for preventing delivery of a SGA infant in
high-risk women. However, there is insufficient evidence, especially concerning serious adverse effects,
to recommend its use.

D

Antiplatelet agents have been extensively investigated in women at varying levels of risk for
pre-eclampsia, with SGA as an outcome in both an individual patient data (IPD) meta–analysis and
a Cochrane review.114,115 In all pregnant women, the RR of a SGA neonate with therapy was 0.90
(95% CI 0.83–0.98) and for high risk women was 0.89 (95% CI 0.74–1.08). In the IPD meta–analysis
for all pregnant women the RR was 0.90 (95% CI 0.81–1.01). The majority of the included papers
randomised women at risk of pre-eclampsia and therefore it is not possible to determine the RR for
aspirin in women at risk of a SGA neonate alone. The Cochrane review concluded that further
information was required to assess which women are most likely to benefit, when treatment is best
started and at what dose.115

Evidence
level 1++

A recent systematic review and meta–analysis of five trials, with 414 women, has suggested that, with respect
to women at risk of pre-eclampsia, the timing of commencement of aspirin is important.116 Where aspirin was
started at 16 weeks of gestation or less the RR of a SGA infant was 0.47 (95% CI 0.30–0.74) and the number
needed to treat was 9 (95% CI 5.0–17.0). No reduction in risk of a SGA infant was found when aspirin was
started after 16 weeks of gestation (RR 0.92, 95% CI 0.78–1.10).
A systematic review of nine trials of aspirin, in 1317 women with abnormal uterine artery Doppler,
concluded that aspirin started before 16 weeks of pregnancy reduced the incidence of
pre-eclampsia as well as SGA birth (RR 0.51, 95% CI 0.28–0.92); number needed to treat = 10 (95%
CI 5–50).117 Aspirin started after 20 weeks was not effective in reducing the risk of a SGA infant.
It is not possible to determine to what extent the effect of aspirin is due to the reduction of
pre-eclampsia in these women.
Dietary advice/modification interventions in pregnancy have yielded conflicting results in terms of
the incidence of SGA neonates. Based on thirteen trials in 4665 women, balanced energy/protein
supplementation has been associated with a modest increase in mean birth weight and a reduction
in the incidence of SGA neonates (RR 0.68, 95% CI 0.56–0.84).118 These effects did not appear greater
in under–nourished women. In contrast, a review of two trials with 1076 women, showed
high–protein supplementation reduced mean birthweight.118 The impact on fetal growth of
multiple–micronutrient supplementation has been addressed in nine trials involving 15 378 low risk
women. Compared with supplementation of two or less micronutrients or no supplementation or a
placebo, multiple micro–nutrient supplementation resulted in a decrease in SGA neonates (RR 0.92,
95% CI 0.86–0.99). However, this difference lost statistical significance when multiple
micro–nutrient supplementation was compared with iron/folic acid supplementation alone.119
Although maternal nutrient supplementation has been attempted in suspected SGA/FGR (including
intra–amniotic administration of nutrients), there is not enough evidence to evaluate the effects.120 A
systematic review of six trials, involving 2783 women, found that marine oil and other prostaglandin
precursor supplementation in low risk women did not alter the incidence of SGA neonates.121
Progesterone and calcium have also been used to prevent pre-eclampsia and its complications in
both high and low risk populations. In this context there is no evidence that either progesterone
(four trials, 1445 women)122 or calcium (four trials, 13 615 women)123 is effective in reducing the
incidence of SGA neonates.
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Smoking increases the risk of SGA, and 21 trials involving over 20 000 women have addressed the
impact of interventions to promote smoking cessation in pregnancy.124 Overall interventions reduced
low birth weight (RR 0.83, 95% CI 0.73–0.95) and preterm birth but SGA was not reported in the
systematic review as an outcome. Trials using cognitive behavioural therapy and incentives as the
main intervention strategy demonstrated consistent improvements in birthweight.124 Women who are
able to stop smoking by 15 weeks of gestation can reduce the risk back to that of non–smokers.39

Evidence
level 1+

Antithrombotic therapy has been used to improve outcome in women considered at risk of
placental dysfunction (primarily based on previous history of pre-eclampsia, FGR or stillbirth).
A systematic review of five studies involving 484 women, four of which compared heparin (either
alone or with dipyridamole) with no treatment, found that heparin reduced the incidence of SGA
neonates from 25% to 9% (RR 0.35, 95% CI 0.20–0.64) and also reduced the incidence of
pre-eclampsia.125 However, no differences were evident in perinatal mortality or preterm birth
below 34 weeks. The authors concluded that while this therapy appears promising, important
information about serious adverse effects and long–term childhood outcomes is unavailable.

Evidence
level 2+

Antihypertensive drug therapy for mild to moderate hypertension in pregnancy does not seem to
increase the risk of delivering a SGA neonate (19 trials, 2437 women, RR 1.02, 95% CI 0.89–1.16),126
but treatment with oral beta–blockers was associated with an increased risk of a SGA neonate (RR
1.36, 95% CI 1.02–1.82), partly dependent on one small outlying trial involving atenolol.127 Use of
atenolol is therefore best avoided but no recommendation can be made regarding the best agent
or target blood pressure to optimise fetal growth, especially when the fetus is known to be SGA.128

Evidence
level 1+

9.

What interventions should be considered in the preterm SGA fetus?

Women with a SGA fetus between 24+0 and 35+6 weeks of gestation, where delivery is being considered,
should receive a single course of antenatal corticosteroids.

Women with a SGA fetus between 24+0 and 35+6 weeks of gestation, where delivery is being
considered, should receive a single course of antenatal corticosteroids to accelerate fetal lung
maturation and reduce neonatal death and morbidity.129

C

Evidence
level 2–

Bed rest in hospital for a suspected SGA infant has only been evaluated in one trial of 107 women that showed
no differences in any fetal growth parameters.130
Maternal oxygen administration has been investigated in three trials of SGA fetuses involving 94
women.131 Methodological problems were identified in two of the studies, both of which had
greater gestational ages of fetuses in the oxygen group. This may account for the increase in birth
weight in the intervention group. Oxygenation was associated with a lower perinatal mortality (RR
0.50, 95% CI 0.32–0.81). The authors of the systematic review concluded there was not enough
evidence to evaluate the benefits and risks of maternal oxygen therapy.131

Evidence
level 2–

A proportion of growth restricted fetuses will be delivered prematurely and consequently be at an increased
risk of developing cerebral palsy. Maternally administered magnesium sulphate has a neuroprotective effect
and reduces the incidence of cerebral palsy amongst preterm infants. Australian guidelines recommend the
administration of magnesium sulphate when delivery is before 30 weeks of gestation.132,133

10. What is the optimal method and frequency of fetal surveillance in a SGA infant and
what is/are the optimal test/s to time delivery?
A variety of tests are available for surveillance of the SGA fetus.They vary in terms of the time and personnel
required to perform and interpret them. The purpose of surveillance is to predict fetal acidaemia thereby
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allowing timely delivery prior to irreversible end–organ damage and intrauterine fetal death.

10.1 Umbilical artery Doppler
In a high–risk population, the use of umbilical artery Doppler has been shown to reduce perinatal
morbidity and mortality. Umbilical artery Doppler should be the primary surveillance tool in the
SGA fetus.

A

When umbilical artery Doppler flow indices are normal it is reasonable to repeat surveillance every
14 days.

B

More frequent Doppler surveillance may be appropriate in a severely SGA fetus.

P

When umbilical artery Doppler flow indices are abnormal (pulsatility or resistance index > +2 SDs above
mean for gestational age) and delivery is not indicated repeat surveillance twice weekly in fetuses with
end–diastolic velocities present and daily in fetuses with absent/reversed end–diastolic frequencies.

P

There is compelling evidence that umbilical artery Doppler is a useful tool in the management of the high–risk
pregnancy. A systematic review of 104 observational studies of accuracy, involving 19 191 fetuses, found that
umbilical artery Doppler predicted compromise of fetal/neonatal wellbeing with a pooled LR+ of 3.41 (95%
CI 2.68–4.34) and LR– 0.55 (95% CI 0.48–0.62).134 The technique predicted fetal death (LR+ 4.37, 95% CI
0.88–21.8; LR– 0.25, 95% CI 0.07–0.91) and acidosis (LR+ 2.75, 95% CI 1.48–5.11; LR– 0.58, 0.36–0.94).134
A systematic review of RCTs of effectiveness of umbilical artery Doppler as a surveillance tool in
high risk pregnancies (16 studies, testing 10 225 fetuses) found that use of umbilical artery Doppler
was associated with a reduction in perinatal deaths from 1.7% to 1.2% (RR 0.71, 95% CI 0.52–0.98),
number needed to treat was 203 (95% CI 103–4352).135 There were also fewer inductions of labour
(RR 0.89, 95% CI 0.80–0.99) and fewer caesarean sections (RR 0.90, 95% CI 0.84–0.97). No
difference was found in operative vaginal births (RR 0.95, 95% CI 0.80–1.14) nor in Apgar scores
< 7 at 5 minutes (RR 0.92, 95% CI 0.69–1.24).135 Although not confined to SGA, this group of fetuses
made up a substantial proportion of the tested population. At present the recommendation from
the authors of this Cochrane review is that high risk pregnancies thought to be at risk of placental
insufficiency should be monitored with Doppler studies of the umbilical artery.

Evidence
level 1++

Several individual studies have also directly compared umbilical artery Doppler with other tests in the
management of the SGA fetus. Umbilical artery Doppler, but not biophysical profile or cardiotography (CTG),
predicted poor perinatal outcomes.136 Compared to CTG, use of umbilical artery Doppler is associated with
reduced use of antenatal resources (monitoring occasions, hospital admissions, inpatient stay), reduced
induction of labour and emergency caesarean section for fetal distress.137–139
A variety of descriptor indices of umbilical artery Doppler waveform have been used to predict perinatal
outcome. The large systematic review of test accuracy could not comment on which waveform index to use
due to poor reporting in individual studies.134 Although PI has been widely adopted in the UK, an analysis
using receiver operator curves found that RI had the best discriminatory ability to predict a range of adverse
perinatal outcomes.140
When defined by customised fetal weight standards 81% of SGA fetuses have a normal umbilical
artery Doppler.141 Outpatient management is safe in this group142 and it may be reasonable to repeat
Doppler surveillance every 14 days; one small randomised trial involving 167 SGA fetuses with
normal umbilical artery Doppler investigated frequency of surveillance; twice–weekly compared to
two weekly monitoring resulted in earlier deliveries and more inductions of labour with no
difference in neonatal morbidity.143 Compared to SGA fetuses identified before delivery and
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monitored with umbilical artery Doppler, unidentified SGA fetuses have a fourfold greater risk of
adverse fetal outcome (OR 4.1, 95% CI 2.5–6.8) and fetal/infant death (OR 4.2, 95% CI 2.1–8.5).144 In
this large series, SGA fetuses (defined as a birth weight deviation 22–27% below the norm, equivalent
to –2 SDs) were monitored with two weekly umbilical artery Doppler. However, compared to
appropriate for gestational age (AGA) fetuses, SGA fetuses with a normal umbilical artery Doppler are
still at increased risk of neonatal morbidity (OR 2.26, 95% CI 1.04–4.39)141 and adverse
neurodevelopmental outcome.145

Evidence
level 2+

In SGA fetuses with abnormal umbilical artery Doppler where there is not an indication for delivery
the optimal frequency of surveillance is unclear. Until definitive evidence becomes available it is
reasonable to repeat surveillance twice weekly in fetuses with end–diastolic velocities present and
daily in fetuses with absent or reversed end–diastolic velocities (AREDV).

Evidence
level 4

In a low risk or unselected population, a systematic review of five trials, involving 14 185 women,
found no conclusive evidence that routine umbilical artery Doppler benefits mother or baby.146 As
such, umbilical artery Doppler is not recommended for screening an unselected population.

Evidence
level 1+

10.2 Cardiotocography (CTG)
CTG should not be used as the only form of surveillance in SGA fetuses.

A

Interpretation of the CTG should be based on short term fetal heart rate variation from computerised
analysis.

A

Antenatal CTG has been compared with no intervention in a Cochrane systematic review of RCTs.
Based on four trials (1627 fetuses) of high risk pregnancies there was no clear evidence that
antenatal CTG improved perinatal mortality (RR 2.05, 95% CI 0.95–4.42). The included trials all
employed visual analysis and only one trial was regarded as high quality.147

Evidence
level 1+

Unlike conventional CTG, which has high intra– and interobserver variability, computerised
CTG (cCTG) is objective and consistent.148 Normal ranges for cCTG parameters throughout
gestation are available.149 Fetal heart rate (FHR) variation is the most useful predictor of fetal
wellbeing in SGA fetuses;150,151 a short term variation ≤ 3 ms (within 24 hours of delivery) has been
associated with a higher rate of metabolic acidaemia (54.2% versus 10.5%) and early neonatal death
(8.3% versus 0.5%).151

Evidence
level 2+

Comparison of cCTG with traditional CTG in the Cochrane review (two trials, 469 high risk fetuses)
showed a reduction in perinatal mortality with cCTG (4.2% versus 0.9%, RR 0.20, 95% CI 0.04–0.88)
but no significant difference in perinatal mortality excluding congenital anomalies (RR 0.23, 95%
CI 0.04–1.29), though the meta–analysis was underpowered to assess this outcome, or any other
measure of adverse perinatal outcome.147

Evidence
level 1–

10.3 Amniotic fluid volume
Ultrasound assessment of amniotic fluid volume should not be used as the only form of surveillance in
SGA fetuses.

P

Interpretation of amniotic fluid volume should be based on single deepest vertical pocket.

A

Amniotic fluid volume is usually estimated by the single deepest vertical pocket (SDVP) or amniotic
fluid index (AFI) methods; although both correlate poorly with actual amniotic fluid volume.152 A
Cochrane systematic review (five trials, 3226 women) compared the two methods and concluded
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that there was no evidence that one method was superior in the prevention of adverse perinatal
outcomes. However, compared to a SDVP < 2 cm, when an AFI ≤ 5 cm was used more cases of
oligohydramnios were diagnosed (RR 2.39, 95% CI 1.73–3.28) and more women had induction of
labour (RR 1.92, 95% CI 1.50–2.46) without an improvement in perinatal outcome.153

Evidence
level 1+

The incidence of an AFI ≤ 5 cm in a low risk population is 1.5%.154 Compared to cases with a normal AFI, the
risk of perinatal mortality and morbidity was not increased in cases with isolated oligohydramnios (RR 0.7,
95% CI 0.2–2.7) nor in those with associated conditions, including SGA fetuses (RR 1.6, 95% CI 0.9–2.6).
Notably over the 8 weeks after the initial diagnosis of oligohydramnios, mean EFW centile did not change
significantly (remaining on 3rd centile in SGA fetuses).154
Oligohydramnios is associated with labour outcome; a systematic review of 18 studies involving
10 551 women, found an AFI ≤ 5 cm was associated with an increased risk of caesarean section for
fetal distress (RR 2.2, 95% CI 1.5–3.4) and an Apgar score < 7 at 5 minutes (RR 5.2, 95% CI 2.4–11.3)
but not acidaemia.155 Although older studies in high risk pregnancies have shown that a reduced
SDVP is associated with increased perinatal mortality,156 limited information is available about the
accuracy of oligohydramnios to independently predict perinatal mortality and substantive perinatal
morbidity in non–anomalous SGA fetuses monitored with umbilical artery Doppler.

Evidence
level 1+

10.4 Biophysical profile (BPP)
Biophysical profile should not be used for fetal surveillance in preterm SGA fetuses.

A

The biophysical profile (BPP) includes four acute fetal variables (breathing movement, gross body movement,
tone and CTG, and amniotic fluid volume each assigned a score of 2 (if normal) or 0 (if abnormal). Reducing
BPP score is associated with lower antepartum umbilical venous pH and increasing perinatal mortality.157 The
BPP is time consuming and the incidence of an equivocal result (6/10) is high (15–20%) in severely SGA
fetuses,158 although this rate can be reduced if cCTG is used instead of conventional CTG.150
A systematic review of the effectiveness of BPP as a surveillance tool in high risk pregnancies (five
studies, testing 2974 fetuses) found that the use of BPP was not associated with a reduction in
perinatal deaths (RR 1.33, 95% CI 0.60–2.98) or Apgar scores < 7 at 5 minutes (RR 1.27, 95% CI
0.85–1.92).159 Combined data from the two high quality trials suggested an increased risk of caesarean
section in the BPP group (RR 1.60, 95% CI 1.05–2.44) with no improvement in perinatal outcome.159

Evidence
level 1+

Early observational studies in high risk non–anomalous fetuses reported very low false negative
rates for antepartum acidaemia (0%) and perinatal death within 7 days of a normal test (0.2%).157,160
However more recent studies in preterm severely SGA fetuses suggest the BPP is not an accurate
predictor of fetal acidaemia150,161 and that the test has much higher false negative rates (11%) in this
group.161 BPP is not recommended for fetal surveillance in the preterm SGA fetus.

Evidence
level 2+

10.5 Middle cerebral artery (MCA) Doppler
In the preterm SGA fetus, middle cerebral artery (MCA) Doppler has limited accuracy to predict
acidaemia and adverse outcome and should not be used to time delivery.

B

In the term SGA fetus with normal umbilical artery Doppler, an abnormal middle cerebral artery Doppler
(PI < 5th centile) has moderate predictive value for acidosis at birth and should be used to time delivery.

C

Cerebral vasodilatation is a manifestation of the increase in diastolic flow, a sign of the ‘brain–sparing effect’
of chronic hypoxia, and results in decreases in Doppler indices of the middle cerebral artery (MCA) such as
the PI. Reduced MCA PI or MCA PI/umbilical artery PI (cerebroplacental ratio) is therefore an early sign of
fetal hypoxia in SGA fetuses.162–165
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No systematic reviews of effectiveness of MCA Doppler as a surveillance tool in high risk or SGA
fetuses were identified. A systematic review of 31 observational studies (involving 3337 fetuses)
found that MCA Doppler had limited predictive accuracy for adverse perinatal outcome (LR+ 2.79,
95% CI 1.10–1.67; LR– 0.56, 95% CI 0.43–0.72) and perinatal mortality (LR+ 1.36, 95% CI 1.10–1.67;
LR– 0.51, 95% CI 0.29–0.89).165 Most studies investigating MCA Doppler as a predictor of adverse
outcome in preterm SGA fetuses have reported low predictive value,165–167 especially when
umbilical artery Doppler is abnormal. In the largest study of predictors of neonatal outcome in SGA
neonates of less than 33 weeks gestational age (n = 604), although MCA PI < –2 SDs was associated
with neonatal death (LR 1.12, 95% CI 1.04–1.21) and major morbidity (LR 1.12, 95% CI 1.1–1.33),
it was not a statistically significant predictor of outcome on logistic regression.168 Initial findings of
a pre–terminal increase (reversal) of MCA PI have not been confirmed in subsequent reports.169,170

Evidence
level 1+

MCA Doppler may be a more useful test in SGA fetuses detected after 32 weeks of gestation where
umbilical artery Doppler is typically normal.171 Studies suggest an elevated MCA PI is associated
with emergency caesarean section and neonatal admission.172,173 In one study of 210 term SGA
fetuses with normal umbilical artery Doppler, MCA PI < 5th centile was predictive of caesarean
section for nonreassuring fetal status (OR 18.0, 95% CI 2.84–750) and neonatal metabolic acidosis,
defined as umbilical artery pH < 7.15 and base deficit > 12 mEq/L (OR 9.0, 95% CI 1.25–395).174
Based on this evidence it is reasonable to use MCA Doppler to time delivery in the term SGA fetus
with normal umbilical artery Doppler.

Evidence
level 2–

10.6 Ductus venosus (DV) and umbilical vein (UV) Doppler
Ductus venosus Doppler has moderate predictive value for acidaemia and adverse outcome.

A

Ductus venosus Doppler should be used for surveillance in the preterm SGA fetus with abnormal
umbilical artery Doppler and used to time delivery.

P

The Ductus venosus (DV) Doppler flow velocity pattern reflects atrial pressure–volume changes during the
cardiac cycle. As FGR worsens velocity reduces in the DV a–wave owing to increased afterload and preload,
as well as increased end–diastolic pressure, resulting from the directs effects of hypoxia/acidaemia and
increased adrenergic drive.175 A retrograde a–wave and pulsatile flow in the umbilical vein (UV) signifies the
onset of overt fetal cardiac compromise.175
No systematic reviews of effectiveness of venous Doppler as a surveillance tool in high risk or
SGA fetuses were identified. A systematic review of 18 observational studies (involving 2267
fetuses) found that DV Doppler had moderate predictive accuracy for the prediction of perinatal
mortality in high risk fetuses with placental insufficiency with a pooled LR+ of 4.21 (95% CI
1.98–8.96) and LR– of 0.43 (95% CI 0.30–0.61).175 For prediction of adverse perinatal outcome the
results were LR+ 3.15 (95% CI 2.19–4.54) and LR– 0.49 (95% CI 0.40–0.59).176

Evidence
level 1+

Observational studies have identified venous Doppler as the best predictor of acidaemia.150,177 Turan
et al.150 reported an OR of 5.68 (95% CI 1.67–19.32) for an increased DV PI for veins (PIV) and 45.0
(95% CI 5.0–406.5) for UV pulsation compared to 2.12 (95% CI 0.66–6.83) for AREDV in the
umbilical artery. In the large study of predictors of neonatal outcome in preterm SGA neonates
referred to above, gestational age was the most significant determinant of intact survival until 29
weeks of gestation but DV Doppler alone predicted intact survival beyond this gestational age.168

Evidence
level 2–

11.

What is the optimal gestation to deliver the SGA fetus?

In the preterm SGA fetus with umbilical artery AREDV detected prior to 32 weeks of gestation, delivery
is recommended when DV Doppler becomes abnormal or UV pulsations appear, provided the fetus is
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considered viable and after completion of steroids. Even when venous Doppler is normal, delivery is
recommended by 32 weeks of gestation and should be considered between 30–32 weeks of gestation.
If MCA Doppler is abnormal, delivery should be recommended no later than 37 weeks of gestation.

C

In the SGA fetus detected after 32 weeks of gestation with an abnormal umbilical artery Doppler,
delivery no later than 37 weeks of gestation is recommended.

P

In the SGA fetus detected after 32 weeks of gestation with normal umbilical artery Doppler, a senior
obstetrician should be involved in determining the timing and mode of birth of these pregnancies.
Delivery should be offered at 37 weeks of gestation.

A

At present there is no effective intervention to alter the course of FGR except delivery. Timing delivery is
therefore a critical issue in order to balance the risks of prematurity against those of continued intrauterine
stay; death and organ damage due to inadequate tissue perfusion.178
Gestational age is a critical determinant in decision–making. Various tools exist to predict survival in very
preterm births, such as the prematurity risk evaluation measure (PREM) score, which is a system derived from
UK cohorts and incorporates gestational age and EFW.179 In FGR detected prior to 33 weeks of gestation,
gestational age was found to be the most significant determinant of total survival until 27 weeks and intact
survival until 29 weeks.168
The second critical determinant in decision–making is the interpretation of surveillance tests which should
accurately predict perinatal outcomes of importance (death, major morbidity and neurodevelopmental delay).
Existing studies investigating the relationship between fetal surveillance tests and neurodevelopmental
outcome have recently been reviewed.185 Several studies have reported the sequence of changes in Doppler
and biophysical parameters as FGR worsens.170,181,182 While most fetuses showed a deterioration of arterial
Doppler indices before the occurrence of an abnormal DV PIV or biophysical abnormalities, the relationship
between venous Doppler and biophysical abnormalities was not consistent. For example, more than 50% of
fetuses delivered because of cCTG abnormalities had a normal DV PIV.181

11.1 Preterm SGA fetus
The RCT growth restriction intervention trial (GRIT) compared the effect of delivering early (after
completion of a steroid course) with delaying birth for as long as possible (i.e. until the obstetrician
was no longer uncertain).183 Between 24–36 weeks of gestation, 588 fetuses were recruited. Median
time–to–delivery was 0.9 days in the early group and 4.9 days in the delay group. There was no
difference in total deaths prior to discharge (10% versus 9%, OR 1.1, 95% CI 0.6–1.8), inferring
obstetricians are delivering sick preterm fetuses at about the correct time to minimise mortality.183
At 2 years overall rates of death (12% versus 11% respectively) or severe disability, defined as
a Griffiths developmental quotient ≤ 70 or presence of motor or perceptual severe disability
(7% versus 4%) were similar (OR 1.1, 95% CI 0.7–1.8).184 These findings are consistent with
observational studies suggesting that fetal deterioration does not have an independent impact on
neurodevelopment in early–onset FGR.180

Evidence
level 1+

On the basis of GRIT, the evidence reviewed in Section 10 and that perinatal mortality increases
from 12% in fetuses with umbilical artery AREDV to 39% when DV PIV is increased (and 41% with
absence or reversal of DV A–wave)178 it would seem reasonable to recommend delivery when the
DV Doppler becomes abnormal or UV pulsations are present, provided the fetus is considered
viable (usually when gestational age is ≥ 24 weeks and EFW is > 500 g)181, 185 and after completion
of steroids. Based on available evidence it is not known whether delivery should be recommended
as soon as the DV PIV becomes abnormal or whether delivery should be deferred until the DV

Evidence
level 4
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A–wave becomes absent/reversed. This key question is being addressed in the ongoing trial of
umbilical and fetal flow in a European RCT which aims to determine whether delivery based on
reduced short term variability on cCTG leads to better neurodevelopmental outcome in surviving
infants than delivery based on DV Doppler.186
By 31 weeks of gestation, neonatal mortality and disability rates in this population are low; in GRIT,
mortality and disability rates in fetuses delivered at 31–36 weeks were 5% and 4% respectively183
while in the large series of early onset FGR reported by Baschat et al.,168 mortality was 8.6% in
fetuses delivered at 31 weeks and 2.6% in those delivered at 32 weeks. Given the mortality
associated with umbilical artery AREDV alone178 delivery should be considered based on this finding
alone after 30 weeks of gestation and recommended no later than 32 weeks of gestation.

Evidence
level 4

11.2 Near term / term SGA fetus
One randomised equivalence trial exists comparing the effect of induction of labour or expectant
monitoring in women beyond 36 weeks of gestation with suspected FGR (defined as a fetal AC or
EFW < 10th centile or flattening of the growth curve in the third trimester, as judged by the
clinician).187 Between 36–41 weeks of gestation, 650 fetuses were recruited; 14 had umbilical artery
AREDV. Expectant monitoring consisted of twice weekly CTG and ultrasound examinations.
Induction group infants were delivered 9.9 (95% CI 8.6–11.3) days earlier and weighed 130 g (95%
CI 71–188) less. A total of 5.3% infants in the induction group experienced adverse outcome
(defined as death, umbilical artery pH < 7.05 or admission to intensive care) compared to 6.1% in
the expectant monitoring group (difference –0.8%, 95% CI –4.3–3.2). Caesarean section was
performed in 14% of women in both groups.187 Based on these results, it is reasonable to offer
delivery in SGA infants at 37 weeks of gestation.

Evidence
level 1+

Given the evidence reviewed in Section 10 and the increased risk of adverse outcomes in term/
near term SGA fetuses with increased umbilical artery PI and those with a normal umbilical artery
Doppler but reduced MCA PI, delivery should be recommended by 37 weeks of gestation.

Evidence
level 2–

An algorithm to assist in the management of the SGA fetus is provided in Appendix 3.

12. How should the SGA fetus be delivered?
In the SGA fetus with umbilical artery AREDV delivery by caesarean section is recommended.

P

In the SGA fetus with normal umbilical artery Doppler or with abnormal umbilical artery PI but
end–diastolic velocities present, induction of labour can be offered but rates of emergency caesarean
section are increased and continuous fetal heart rate monitoring is recommended from the onset of
uterine contractions.

B

Early admission is recommended in women in spontaneous labour with a SGA fetus in order to instigate
continuous fetal heart rate monitoring.

P

Compared to appropriate–for–gestational age fetuses, term and near term SGA fetuses are at increased risk of
FHR decelerations in labour, emergency caesarean section for suspected fetal compromise and metabolic
acidaemia at delivery. This reflects a lower prelabour pO2 and pH,188 greater cord compression secondary to
oligohydramnios189 and a greater fall in pH and higher lactate levels when FHR decelerations are present.190
Reported rates of emergency CS for suspected fetal compromise vary from 6–45% but a rate of ~15% is
probably reasonable for fetuses with an AC or EFW < 10th centile, with higher rates in those with serial AC or
EFW measurements suggestive of FGR.98,191,192 No RCTs of mode of delivery in the SGA fetus were identified.
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Delivery in all recent studies reporting outcome of viable SGA fetuses with umbilical artery AREDV has been
by caesarean section and thus it is not possible to determine the likelihood of adverse outcome (including
emergency CS for suspected fetal compromise) associated with induced/spontaneous labour. Older series
report rates of intrapartum fetal heart decelerations necessitating CS of 75–95%.193,194 More recent prospective
data on the outcome of labour in SGA fetuses with an abnormal umbilical artery Doppler but end–diastolic
velocities is also extremely limited; suspected fetal compromise (necessitating emergency CS) has been
reported in 17–32% of such cases, compared to 6–9% in SGA fetuses with normal umbilical artery
Doppler.191,192,195 Although, it is acknowledged that knowledge of Doppler may lower obstetricians’ threshold
for emergency CS.196 The offer of induction of labour with continuous FHR monitoring is therefore reasonable
in term and near term fetuses, as well as SGA fetuses without umbilical artery AREDV. The procedures for
induction of labour should follow existing guidance.197

13. Suggested audit topics
All units should audit their antenatal detection rate of the SGA neonate. Definition of a SGA neonate should
be based on customised birthweight standards. Suggested auditable standards are as follows:
All women should have a formal assessment of their risk of delivering a SGA neonate at booking.
●
All women with a major risk factor for a SGA neonate should be offered serial ultrasound measurement of
●
fetal size and assessment of wellbeing with umbilical artery Doppler.
●
All women with a SGA fetus should have serial ultrasound measurement of fetal size and assessment of
wellbeing with umbilical artery Doppler.
All women with a SGA fetus where delivery is considered between 24+0 and 35+6 weeks of gestation should
●
receive a single course of antenatal corticosteroids.

14. What are the areas for future research?
Research may be required to evaluate the effectiveness of/determine:
How combinations of risk factors for a SGA neonate (historical, biochemical and ultrasound) relate to each
●
other in the individual woman.
Interventions, specifically aspirin, in women classified as being at high risk of delivering a SGA neonate
●
based on combined historical, biochemical, and ultrasound marker screening in the first trimester.
Introducing customised SFH and EFW charts into clinical practice on substantive clinical endpoints
●
(perinatal mortality/morbidity and service utilisation).
Routine third trimester ultrasound assessment of fetal size combined with umbilical artery Doppler on
●
substantive clinical endpoints (perinatal mortality/morbidity and service utilisation).
Oxygen therapy in severe early–onset SGA foetuses associated with umbilical artery AREDV on substantive
●
clinical endpoints (perinatal mortality/morbidity and service utilisation).
Optimal frequency and content of fetal surveillance in SGA fetuses with both a normal umbilical artery
●
Doppler and also an abnormal umbilical artery Doppler but with end–diastolic frequencies present.
Measuring amniotic fluid volume and MCA Doppler in the near term SGA fetuses with a normal umbilical
●
artery Doppler on substantive clinical endpoints (perinatal morbidity and service utilisation).
Potential health economic benefit of investment in maternity services to provide recommendations in this
●
guideline and future health outcomes of the children.
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Appendix I: Summary of Risk Factors for a Small–for–Gestational–Age Neonate.
Table A: Available from history at booking (usually prior to 12 weeks)
Risk category

Definition of risk

Definition of outcome
measure

Estimate
measure

Point estimate and
95% CI

Maternal age ≥ 35 years22

BW < 10th centile population

OR

1.4 (1.1–1.8)

Maternal age > 40 years22†

BW < 10th centile population

OR

3.2 (1.9–5.4)

Nulliparity25

Maternal Risk Factors
Age

Parity
BMI

BW < 10th centile population*

OR

1.89 (1.82–1.96)

BMI

< 2028

BW < 10th centile customised

OR

1.2 (1.1–1.3)

BMI

25–29.928

BW < 10th centile customised

RR

1.2 (1.1–1.3)

BW < 10th centile customised

RR

1.5 (1.3–1.7)

BW < 10th centile customised

AOR

1.4 (1.2–1.7)

BW < 9.9th centile population

OR

1.54 (1.39–1.7)

Smoker ≥ 11 cigarettes per day

BW < 9.9th centile population

OR

2.21 (2.03–2.4)

Cocaine38†

BW < 10th centile population

OR

3.23 (2.43–4.3)

BW < 10th centile

OR

1.6 (1.3–2.0)

BW < 10th centile customised

AOR

3.3 (1.5–7.2)

BW < 10th centile customised

AOR

1.9 (1.3–2.8)

BW < 10th centile customised

OR

3.9 (2.14–7.12)

BW < 10th centile customised

OR

6.4 (0.78–52.56)

BW < 10th centile population

AOR

1.31 (1.19–1.44)

Pregnancy interval < 6 months

SGA not defined*

AOR

1.26 (1.18–1.33)

Pregnancy interval ≥ 60 months33

SGA not defined*

AOR

1.29 (1.2–1.39)

Maternal SGA31†

BW < 10th centile population*

OR

2.64 (2.28–3.05)

BW < 10th centile population

ARR

2.5 (2.1–2.9)

BMI ≥ 3028
Maternal substance
Exposure

Smoker32
Smoker 1–10 cigarettes per

day29
29†

IVF
Exercise
Diet

IVF singleton pregnancy41
Daily vigorous

exercise32†

Low fruit intake

pre–pregnancy32◊

Previous Pregnancy History
Previous SGA

Previous SGA baby8†
stillbirth8†

Previous Stillbirth

Previous

Previous pre-eclampsia

Pre-eclampsia9

Pregnancy Interval

33

Maternal Medical History
SGA◊
Hypertension

Chronic

hypertension17†
disease14†

Diabetes

Diabetes with vascular

BW < 10th centile population

OR

6 (1.5–2.3)

Renal disease

Renal impairment15†

BW < 10th centile population

AOR

5.3 (2.8–10)

APLS

Antiphospholipid syndrome16†

FGR no definition

RR

6.22 (2.43–16.0)

Paternal SGA43†

BW < 10th centile population

OR

3.47 (1.17–10.27)

Estimate
measure

Point estimate and
95% CI

Paternal Medical History◊
SGA

Table B: Current pregnancy complications/developments
Risk category

Definition of risk

Threatened miscarriage

Heavy bleeding similar to menses34† BW < 10th centile population

AOR

2.6 (1.2–5.6)

Ultrasound appearance

Echogenic bowel62†

BW < 10th centile population

AOR

2.1 (1.5–2.9)

Pre-eclampsia

Pre-eclampsia8†

BW < 10th centile customised

AOR

2.26 (1.22–4.18)

BW <10th centile population
BW < 10th centile population

RR
RR

1.3 (1.3–1.4)
2.5 (2.3–2.8)

SGA not defined*

OR range

1.3–4.1

‘IUGR’ not defined

OR

5.6 (2.5–12.2)

BW < 10th centile population

OR

4.9 (1.9–12.6)

17

Pregnancy induced
hypertension

Mild
Severe17†

Placental abruption

Placental abruption61

Unexplained APH

Definition of outcome
measure

Unexplained

APH44†
gain13†

Weight gain◊

Low maternal weight

Exposure◊

Caffeine ≥ 300 mg/day in
third trimester40

BW < 10th centile population

OR

1.9 (1.3–2.8)

DS marker

PAPP–A < 0.4 MoM45†

BW < 10th centile population

OR

2.6

* Denotes data from systematic review
◊ Information regarding these risk factors may be unobtainable
† Major risk factors are in bold
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APPENDIX II: Screening for Small–for–Gestational–Age (SGA) Fetus
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Delivery
Recommend delivery by 37 weeks
Consider steroids if delivery by CS
Consider delivery > 34 weeks if static growth
over 3 weeks
Recommend steroids if delivery is by CS
(as per RCOG guidance)

Repeat ultrasound
Weekly
Twice weekly
AC & EFW1,2
UA Doppler

PI or RI > 2 SDs, EDV present

UA Doppler

Fetal biometry
Single AC or EFW < 10th customised centile
Serial measurements indicative of FGR

Repeat ultrasound
Weekly
Daily
AC & EFW1,2
UA Doppler
DV Doppler
[cCTG]3

AREDV

Delivery
Recommend delivery before 32 weeks after
steroids if:
– abnormal DV Doppler and/or cCTG
provided ≥ 24 weeks & EFW > 500 g
Recommend delivery by 32 weeks after steroids
Consider delivery at 30–32 weeks even when
DV Doppler is normal

Refer for
fetal medicine
specialist
opinion

High risk of SGA fetus/neonate
Based on history, biochemistry or uterine
artery Doppler

2

Weekly measurement of fetal size is valuable in predicting birthweight and determining size-for-gestational age
If two AC/EFW measurements are used to estimate growth, they should be at least 3 weeks apart
3
Use cCTG when DV Doppler is unavailable or results are inconsistent – recommend delivery if STV < 3 ms
Abbreviations: AC, abdominal circumference; EFW, estimated fetal weight; PI, pulsatility index; RI, resistance index; UA, umbilical artery; MCA, middle cerebral artery; DV ducts venosus;
SD, standard deviation; AREDV., Absent/reversed end–diastolic velocities; cCTG, computerised cardiotography; STV, short term variation; SFH, symphysis–fundal height;
FGR, fetal growth restriction; EDV, end–diastolic velocities.

1

Delivery
Offer delivery by 37 weeks with the
involvement of a senior clinician
Recommend delivery by 37 weeks if
MCA Doppler PI < 5th centile
Consider delivery > 34 weeks if static growth
over 3weeks
Recommend steroids if delivery is by CS
(as per RCOG guidance)

Repeat ultrasound
(Fortnightly)
AC & EFW1,2 UA Doppler
MCA Doppler after 32 weeks

Normal

SFH
Single measurement < 10th customised centile
&/or serial measurements indicative of FGR

APPENDIX III: The Management of the Small–for–Gestational–Age (SGA) Fetus

APPENDIX IV: Glossary
AC

Abdominal circumference

AFI

Amniotic fluid index

AFP

Alpha fetoprotein

AGA

Appropriate for gestational age

AOR

Adjusted odds ratio

APH

Antepartum haemorrhage

AREDV

Absent or Reversed End–Diastolic Velocity

BMI

Body mass index

BPP

Biophysical profile

CI

Confidence interval

CTG

Cardiotocography

cCTG

Computerised cardiotocography

CMV

Cytomegalo virus

DS

Down Syndrome

DV

Ductus venosus

EDV

End-diastolic velocities

EFW

Estimated fetal weight

FGR

Fetal growth restriction

FHR

Fetal heart rate

GRIT

Growth restriction intervention trial

hCG

Human chorionic gonadotrophin

IPD

Individual patient data

LBW

Low birth weight

LR

Likelihood ratio

LR+

Positive likelihood ratio

LR–

Negative likelihood ratio

MCA

Middle cerebral artery

MeSH

Medical subject heading

MoM

Multiples of the median

OR

Odds ratio

PAPP–A

Pregnancy associated plasma protein–A

PI

Pulsatility Index

PIV

Pulsatility Index for veins

PREM

Prematurity risk evaluation measure

RCT

Randomised controlled trial

RR

Relative risk

SDVP

Single deepest vertical pocket

SFH

Symphysis fundal height

SGA

Small–for–gestational–age

STV

Short term variation

TRUFFLE

Trial of umbilical and fetal flow in Europe

RCOG Green-top Guideline No. 31

32 of 34

© Royal College of Obstetricians and Gynaecologists

APPENDIX V: Explanation of Guidelines and Evidence Levels
Clinical guidelines are:‘systematically developed statements which assist clinicians and women in making
decisions about appropriate treatment for specific conditions’. Each guideline is systematically developed
using a standardised methodology. Exact details of this process can be found in Clinical Governance
Advice No.1: Development of RCOG Green-top Guidelines (available on the RCOG website at
http://www.rcog.org.uk/green–top–development). These recommendations are not intended to dictate an
exclusive course of management or treatment.They must be evaluated with reference to individual patient
needs, resources and limitations unique to the institution and variations in local populations. It is hoped
that this process of local ownership will help to incorporate these guidelines into routine practice.
Attention is drawn to areas of clinical uncertainty where further research might be indicated.
The evidence used in this guideline was graded using the scheme below and the recommendations
formulated in a similar fashion with a standardised grading scheme.

Classification of evidence levels
1++ High-quality meta-analyses, systematic
reviews of randomised controlled trials
or randomised controlled trials with a
very low risk of bias
1+

Well-conducted meta-analyses, systematic
reviews of randomised controlled trials
or randomised controlled trials with a
low risk of bias

1–

Meta-analyses, systematic reviews of
randomised controlled trials or
randomised controlled trials with a high
risk of bias

2++ High-quality systematic reviews of
case–control or cohort studies or highquality case–control or cohort studies
with a very low risk of confounding, bias
or chance and a high probability that the
relationship is causal
2+

2-

Well-conducted case–control or cohort
studies with a low risk of confounding,
bias or chance and a moderate
probability that the relationship is causal
Case–control or cohort studies with a
high risk of confounding, bias or chance
and a significant risk that the
relationship is not causal

3

Non-analytical studies, e.g. case reports,
case series

4

Expert opinion

RCOG Green-top Guideline No. 31

Grades of recommendations

A

At least one meta-analysis, systematic review or
randomised controlled trial rated as 1++ and
directly applicable to the target population; or
A systematic review of randomised controlled
trials or a body of evidence consisting
principally of studies rated as 1+ directly
applicable to the target population and
demonstrating overall consistency of results

B

A body of evidence including studies rated as
2++ directly applicable to the target
population, and demonstrating overall
consistency of results; or
Extrapolated evidence from studies rated as
1++ or 1+

C

A body of evidence including studies rated as
2+ directly applicable to the target population
and demonstrating overall consistency of
results; or
Extrapolated evidence from studies rated as
2++

D

Evidence level 3 or 4; or
Extrapolated evidence from studies rated as 2+

Good practice point

P
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DISCLAIMER
The Royal College of Obstetricians and Gynaecologists produces guidelines as an educational aid to good clinical
practice. They present recognised methods and techniques of clinical practice, based on published evidence, for
consideration by obstetricians and gynaecologists and other relevant health professionals. The ultimate judgement
regarding a particular clinical procedure or treatment plan must be made by the doctor or other attendant in the light
of clinical data presented by the patient and the diagnostic and treatment options available within the appropriate
health services.
This means that RCOG Guidelines are unlike protocols or guidelines issued by employers, as they are not intended to
be prescriptive directions defining a single course of management. Departure from the local prescriptive protocols or
guidelines should be fully documented in the patient’s case notes at the time the relevant decision is taken.
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